It was reported by Barnes and Khruschov (1968) that virtually all cells in mitosis that collected on glass coverslips implanted s.c. in mouse radiation chimaeras, repopulated with chromosomally marked bone marrow cells, carried the T6 chromosome. This was indicative of the donor bone marrow origin of these cells. In contrast, later experiments with mice repopulated with suitably marked congenic or allogeneic bone marrow showed that fibrosarcomas induced by s.c. implantation of silicone rubber or millipore membranes were of host origin, as judged by karyotypic examination and transplantation (Barnes et al., 1971) . These two sets of data are apparently contradictory. Sarcomas induced with 90Sr in the bones of radiation chimaeras were also found to be of host type (Barnes et al., 1970 into the abdominal wall 56 days after irradiation; 10 mice received an s.c. injection of 0.5mgMC in 0.1 ml corn oil to one hind limb, 92 days after irradiation. All of the mice developed a -tumour. Previous studies have shown that both types of tumour contain numerous macrophages; moreover, the MC-impregnated discs evoke an intense macrophage reaction (Woodruff et al., 1981) . The transformed cells arise therefore in close proximity to macrophages.
The tumours were harvested when the product of two perpendicular measurements in the plane of the skin and the maximum height above the skin first exceeded 250mm3 (80-124 days after disc insertion). Limb tumours were harvested when the thickness of the injected limb was 5mm greater than the opposite limb (98-140 days after MC injection). Tumour cell suspensions were prepared with dispase. A lytic buffer was added to an aliquot of each suspension and the sample at -60°C prior to enzyme analysis. Some of the remainder was injected s.c. to sublethally irradiated (0. but only a small proportion of normal macrophages. The transplanted tumours were harvested when the thickness of the tumour bearing limb had increased by 5mm. Samples of the primary tumours and cell suspensions prepared from them, cells harvested from tissue cultures, suspensions prepared from tumour transplants, and blood and brain from tumour bearing mice were assayed for PGK-1 and GPI-l alloenzymes by gel electrophoresis. The origins of the congenic strains, preparation of carcinogenic discs and tumour cell suspensions, and methods of enzyme analysis, have been described in detail previously (Woodruff et al., 1981; 1982; Ansell & Micklem, 1986) . The results are summarised in Table I , in all but three of the mice tested the assays of blood samples indicated complete replacement of host marrow by that of the donor. There was good correlation between the results of the GPI and PGK assays.
With one possible exception (Mouse 6), the primary tumours contained cells of marrow origin, and these were present also in cell suspensions from 24h cultures designed to remove both non-adherent leucocytes and strongly adherent macrophages. Cells carrying markers of the original marrow donor were however never detected in transplants of the primary tumours, although cells derived from the secondary hosts were present. We conclude from this that the neoplastic cells in the primary tumour were not marrow derived, whereas some, and often many of the 'stromal' cells were. We have thus confirmed, with a different category of tumour and a different kind of assay, the conclusions of Barnes et al. (1971) .
Murine fibrosarcomas, in particular those induced with MC, typically contain numerous cells with the morphological and functional characteristics of macrophages (Evans, 1977) , but it is unlikely that these account for the bulk of the marrow-derived stromal cells detected by Barnes et al. (1971) or in the present experiments. These differ from typical macrophages in their capacity to divide (as demonstrated using the T6 marker) and in being only weakly adherent (as in our assays). They may perhaps be best described as fibroblastlike cells derived from circulating monocytes. It remains an unresolved paradox that, unlike resident fibroblasts, these cells do not give rise to tumours in response to a powerful carcinogenic stimulus. There would seem to be two possibilities: (1), the bone-marrow-derived 'fibroblasts' are relatively insusceptible to transformation; (2), these cells do undergo transformation, but are then relatively more susceptible to destructive mechanisms involving the host, including, conceivably, cytotoxicity mediated by mature macrophages and spontaneous hybridisation with non-transforme(d cells.
The assays of tumour transplants have yielded data which are crucial for the interpretation of our experiments. With human tumours, isogeneic and allogeneic transplantation are obviously ruled out but xenogeneic transplantation to appropriately marked categories of immunodeficient mice should, we suggest, be used routinely in any future attempt to determine the provenance of the neoplastic cells in SCCL and other human tumours.
